Systemic treatment with morphine has been shown to facilitate intracranial electrical self-stimulation reward elicited from the ventral tegmental area (VTA) as was determined using a response rate-insensitive threshold measurement. In the present experiment graded doses of morphine were microinjected into the mesolimbic system to determine the site of this morphine action. Morphine injected into the nucleus accumbens did not affect the threshold and response rate of self-stimulation by electrodes in the VTA, while relatively high doses of morphine injected into the VTA produced a long-lasting decrease of the threshold of self-stimulation by electrodes in the nucleus accumbens. It is concluded that morphine can facilitate self-stimulation when injected into the VTA, and that a concerted action of morphine on multiple brain sites may be involved in the interaction of the drug with .brain reward.
Opiates are used for their analgesic properties, but there is also a widespread non-medical use, which may be related to the euphorigenic and rewarding properties of these drugs6.15. These rewarding effects are probably not identical to the analgesic properties; they differ e.g. in the development of tolerance, which occurs quite fast for analgesia and, if present at all, much slower for the rewarding effects. Moreover, different brain sites may be involved in the analgesic and the rewarding effects of opiates 1. Thus, particularly for analgesia, sites within the central gray of the brainstem are important 20, while the most likely brain sites for the rewarding action of opiates are within the mesolimbic dopaminergic system 18. The cell bodies of this system are located in the ventral tegmental area (VTA), and its fibers run through the medial forebrain bundle to many forebrain regions, including the nucleus accumbens (NA), the prefrontal cortex and septal regions 4. Using self-injection and place preference techniques, rewarding activities of opiates have been observed in the VTA2,9,13,16.
Self-stimulation studies have shown that direct electrical activation of a number of brain sites is rewarding 12. These sites are mainly, but probably not exclusively, related to dopaminergic systems, and particularly to the mesolimbic dopaminergic system. Because of the similarities between self-stimulation and opiate reward we have investigated the interaction between opiates and brain stimulation reward in the mesolimbic system. In previous experiments we found that morphine, administered subcutaneously (s.c.) in rats in doses up to 5 mg/kg, dose-dependently decreased the self-stimulation threshold determined in rats with electrodes in the VTA 17. The present experiments were aimed at the site of this action of morphine in the mesolimbic system. Thus, morphine was administered locally into the NA in rats with an electrode in the VTA and into the VTA in rats with an electrode in the NA. Threshold for electrical self-stimulation was determined using a procedure which has been shown to be relatively insensitive to motor performance deficits induced by morphinel7, zl. It was found that morphine administration into the VTA increased self-stimulation reward, while injection of morphine into the NA was not effective.
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